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D script ion 

The present invention relates to a stable dispersion of a pesticide in an agricultural oil and a method for forming 
the dispersion. In particular the invention relates to a stable dispersion of a pesticide in an agricultural oil including: a 
pesticide having a particle size from 0.5-1 0 microns and selected from the group consisting of chlorinated nitrile, triazole, 
aralkyl triazole, triazole anilide, benzamide, alkyl benzamide, diphenyl ether, pyridine carboxylic acid, chloroaniline, 
organophosphate, phosphonic glycine salt, and mixtures thereof: an agricultural oil; and an agricultural oil-soluble 
polymer the polymer having a weight average molecular weight from 3,000 to 120;000 and including 2.5-35 % by 
weight of a copolymerized polar monomer. And the invention is related to a stable dispersion of a pesticide in an 
agricultural oil comprising: ethylene bisdithiocarbamate having a pa rticje size from 2-10 microns; an t agricultural oil; 
and an agricultural oil-soluble polymer, said polymer having.a weight average molecular weight from 3,000 to 90,000 
and including 0-35 % by weight of a copolymerized polar monomer The invention is also related to a method f or forming 
the stable dispersion. 

U. S. Patent No 3,773,926 discloses a method of and composition for the treatment of plants/ the compositions 
containing certain pesticides dispersed in a conventional agricultural oil employing an N -viny 1-2 -pyrrol id inone (4-15%) 
/alkyl methacrylate (65-96%) copolymer dispersant. The dispersant polymer is disclosed to have a average molecular 
weight of from about 300, OpO to about 1,000,000/ '". ' '' ; ' ' ' ■ 

U.S. Patent No. 3,131,119 discloses compositions^ containing salts ofdithiocarbarnic acids' such as ethylenebis-, 
dithocarbamic acid and dimethyldithiocarbamic acid dispersed ip oil using an organic solvent-soluble^ polymer which 
possesses a'balance of hydrophilic and lipophilic groups: The lipophilic groups are supplied by hydrocarbon! groups 
containing from 8-24 carbon atoms. The hydrophilic groups are supplied by multiple ether groups, carbonyl groups, 
carboxylic acid groups, carboxylic ester groups, amide groups, and amino groups. The organic solvent-soluble polymer 

is disclosed to have a molecular weight of about 100,000 to about 2,000,000. * 

Tnere rema l ns . tne ne ?d for stable dispersion of a variety of pesticdes^' f We ? have, now surprisingly found/that a 
variety of stable dispersions can be made using agricultural oil-soluble polymers having a lower molecular! weight than 
previously disclosed. Thesejcompositions-facilitate making and storing of the dispersions, also considered asrconcen- : 
trates; even in hot climates, tor their effective Usetn a^nonriic applications. Accordingly; the pfesehfihyentioh 
a ; stable dispersion of certain pesticides in" an "Agricultural oii and' a method for forming the stable dispersion. ^ \ 

..^According jo a f irst,aspect oUhepcesent iny.erj.tioo. there, is. provided astable.dispersion of. a pesticide .in .an agri- . 
cultural :oil -comprisirig: a pesticide, havings particle size from 0 5-10 microns' and selected;from the group consisting \ 
of chlorinated nitrile. triazole, aralkyl triazole, triazolei anilide, benzamide, alkyl benzamide, diphenyl ether, pyridine ' 
carboxylic acid: chloroaniline, organophosphate. phosphonic glycine salt,' and mixtures thereof; an agricultu/al/oi£ and - 
an agricultural oil-soluble polymer, the polymer having a weight average molecular weight from 3, 000 to 120,000 and 
including 2 5-35 % by weight of a copolymerized 1 polar monomer ■ ■< - — * - 

* According to a second aspect of t he , present invention there is provided, stable ^dispersion of a pesticide jn an • 
agricultural oil comprising: ethylene bisdithiocarbamate having a particle size from 2-10 microns; an agricultural oil; 
and an agricultural oil-soluble polymer the polymer having a weight average molecular weight.from 1 3,000 to 90,000 
and including 6-35 : %.by weight of a-cppolymerized polar monomer. .!?■■. . . V - y ~ . 

j - According to a third aspect of the present invention there is provided a method for forming a stable dispersion of 
a: P.esticide in an agricultural oil comprising admixing,a pesticide selected from the group consisting of chlorinated ^ 
nitrile, triazole, aralkyl triazole, triazole anilide : benzamide, alkyl benzamide, diphenyl ether, pyridine carboxylic acid, : 
chloroaniline, organophosphate, phosphonic glycine salt; an agricultural oil; and an agricultural oil-soluble polymer, 
the polymer having a~ weight average molecular weight from.,3,000 to 120,000 and including 2.5-35 % by 'weight of a 
copolymerized polar.moriomer and mixing br.shearing the admixture until the pesticide has a particle size from OS to " 
10 microns. \ ." ' . . «. ( ■ , 

j "AccprcJihg to a ^fourttn.aspecfoTthe present invention there is provided a method for forming a stable dispersion of ' 
a pesticide in an agricuitural oil comprising admixing ethylene bisdithiocarbamate: an agricultural oil; and an agricultural 
oiJ-soluble polymer, said polymer having a weight average'moiecular weight from 3,000 to 90,000 and including 0-35 : 
%-by weight of a copolymerized polar monomer and mixing or shearing the admixture until the ethylene bisdithiocar- 
bamate has a particle size from 2 to 16 microns. ' ■» : 5 • 

j ^ "stable dispersion of a pestcide in an agricuitural oil" herein is meant a dispersion which did not gel during "the 
dispersion process, i.e/. a dispersion which did not gel, for example; in the homogenizer, bead millror ball mill used to 
mix , and shear the admixture. of „the pesticide; the polymer and the agricultural oil. The stable dispersion is stable ' 
relative to a dispersionof the; same pesticide prepared in like: manner in the absence of the polymer. Prefered are , 
dispersions which, in addition meet the" inital properties below More prefered are dispersions which further meet the 
foljowing properties after 1-2 weeks holding.at 54 C, Typical desired values of the^measured properties are giverf. 

, Initial properties: ■,, .v - , v; . *. ■ — 



2 
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appearance = no gelling 
viscosity = less than 2000 cps, 
; most preferably less than 1000 "cps 

'After 1-2 weeks ai S^'C.:" '* 
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/ ; appearahce"= no geHihg.; " / ~ r ~ . , \ ' , . " ' . : Y '„ 7 ■ 

viscosity'^' less than 2000 cps, : , , . 1 . . - . - - y \ . 

most' preferably 'less' than 'lOOO [cps \ - \ "<*'_'".■•:- ' . . 

? •"•''■%\separatior^='t6p clear iiguid; separation less than 10%. ' .. . . ' 
' 1 sedimentation =' sticky \ /. , ( . r , . ; , 

By "particle size" herein is meant the volume average particle diameter as measured, for example by.a laser^particle 
size instrument sucfi as ^ " . ' . :; . . r 

r Pesticides herein include particulate" agronomical ly effective fungicides, herbicides, and insecticides such as chlo- 
rinated riitrile; friazole^aralkyl triaz6le,' , triazoie knilide : , benzarhide, alkyl benzamide, diphenyl ether, pyridine carboxylic 
acid, chloroaniline, organophosphate, phosphonic glycine salt, and mixtures thereof. Also included are mixtures of trie 
pesticides with other 'organic or inorganic agrohdmically active ingredients, for example, Dithane + Indar, Dithane + 
chiorothalbnll, bithahie + cymoxanii, and Dithane + Copper Hydroxide. Examples of typical pesticides and their physical 
characteristics are presented in Table "1; 1 ' j .. . . / , > 

: • ■ * ' ; ■■ ; ' Table 1 " ' ' ' '" ; ] ' A i; ' ' *Y ' 



Typical pesticides, used in this . invention.. 






* i ■ ■ ■* <. { 




.Trade o 
Name/ 


Action 


Common ■ ■ c 
s ~ 'Namet 


: vi: Family - ; 


r . Molecular ^ 
Formula ' 1 


Melting * 

1 Pt °G c 


Sol. in i 
H20 ^ 


"Bravo ' + 


fungicide^' 


1 Q h loroth a Ion i \ " 


'^chjpm 


; c^un^'^,^^^'; 


250-251. ■ 

•-*ir- <.'.;^ «i o: 




Dithane. 


rtungicide 

. i >"_*■'.'( 


.-• : Mancozeb 


- r : ethylene - 
: bisdithiocarbmate*' 


i C4H6MNN2S4X 

Zny . . \ -r.r ,; 


' 192-204 ' - 


<6-20 ppm^ 




Systhahe 


!,J fungicide 1 


Myclbbutanij * 


1 ' " ; uiazo'le 


*C15Hi7 r CIN4 : " 


63-68 


142'ppm ; 


Indar 


fungicide 


Fenbuconazole 


aralky) triazole. 


C19H17CIN4; ; 


M 24-1 26 


Q:-2,Rpm, T .;; 


^Pulsar 


1 fungicide ~ 


Thifluzkmide r ' 




■CI 3HSBr2F6N20S 


J 178; ' 


1 1 6 bprn ' 


RH-7281 


fungicide 


... n/a 


, alkyl benzamide . 


i C14HT602NCI3 




, < 1\ppm . 1 y 


Gallery 


herbicide 


Isoxaben 


>' amide • 


C18H24N204 1 


1 76-179 L 


1-2'ppm- 


Kerb! . 


herbicide 


.*'. Pronamide 


amide _ 


C12H11CL2NO : 


155--156 


IS.ppm , ; 


Visor 


herbicide 


: Thiazopyr * : 


pyridine 
carboxylic acid 


C16H1702N2SF5 


79-81 * 


2.5 ppm > 


G'oaV \ * 


herbicide 


oxyfluorfen 


diphenyl ethe/ 


C15H11 l dF3N64 


85-90 . ..^ 


.6.1 ppm \ r \ 


Stam 


herbicide 


propanil 


chloroaniline 


C9H9CI2NO 


91 


130 ppm^ ; 


Roundup ' 


herbicide 


glyphosale 
: isopropyl 
ammonium salt 


phosphonic 1 " 
glycine salt 1 


C6H17N205PS 


'"i;2o6 l ; :>/ 


•40%%';^ 


Imidan 


insecticide 


Phosmet 


organophosphate 


Ct1H12NQ4PS2. 


,72,0-72.7 


• ; 25ppm if -, - 


: Notes; .- * - /. , - . *■• • i ■* ■ ■ - . r- -o- ^ • ^ ■ - 
^. t -Dithane, Systhane; Indar, Pulsar^ Kerb, Visor; Goal;:and Stam are trademarks.of- Rohm ; m 
Bravo is ajrademark of ISK Biosciences, Gallery, is a trademark. of Dow Elaneo/JmidanJsia;:. 
Co. Roundup is a trademark of Monsanto Co: RH-7281 is a product of Rohm and Haas 





Typically the pesticides used in the stable dispersion and method for forming a stab ! § 
were crystalline and had melting points greater than 50 °C, molecular weights greater t ^ 
affinic solvents, typically less than 1% : and contained polar functional groups such as.' 5 
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hydroxy, and cyano ' < c . . ; he stabledjs per^ 

The agricultural oils used in the su* e . h _ .generally composea or. m gre charac . 



70 



75 



20 



Flash Point 



Viscosity, SSU at 100°F 



>i20°F, 



50 to 150. 



25 



30 



35 



40 



: ^ 

this invention typically are «** h,ch ^ m"^^ 2^ P olar m0nOrnerS - ' 

me rs of one.or more ^ e ^° ^J^e ormore alkyl (meth)acrylales and one or m P te or alkyl 

rnpnomers. More pre.ered are "V^^^nMW™* is used ^^^>MA). methyl^acry.ate, 

. Examples of the .alkyl (meth)acrylates ia> yi . ^ methac^ ate hexy , . , 

-V-Ierethea,^ 

ethyl acrylatev propyl me *f c ^' a ;f oh ^ 

and cyctohexyl methacry a te, J^^SacryWa (IDMA. based ™*^J£S^ 

acrylate. decyl methacrylate, isodecyl ™ no J as ,, a ^ Also useful are: dodecyt- 

me thacrylate;aodecy» 

(also*nownas«y^ rnethacry.ates > 

pehtadecyj methacrylate. (DPMA) ^ v ,, methaG rylate : (LMA), a mixture of * s are - ne xadecyVmeth- 

tadecy.methacrylates;:/and ^f^f^ alkyl group contains from ^ 24 ca*on ^ ^ Deh enyl 

Examples of the alkyl (methacrylate) " nonadecy I methacrylate e.cosyl me y fl of 

hexadecy., octadecyl and^e.cosyl methacry.a . 

octadecyl methacrylate rs describe d above are ' ^^iSmercialry available alcohols' 

The alkyl methacrylate ^J^^ chajn aliphatjc alcohols, carb J n atoms in the alky 

tication procedures us.ng echn ^ 9^°' s 9 contain ing between 10 and ™° ^ not only the ^dividual 

are mixtures of alcohols of varying chain ^ g , k , me thacrylate .s '^"ded to_ inc.ua dominant am ount 
group; Gonsequently.forthe purposesoU^ 

alky ,,methacrylate product named butrto > the86 commercially available a^ohols ,. , v , , • 

of the particular alkyl methacrylate ^mca_ . cEMA monomer m ,xtures ^ cr ° : Thep oiar monomers 

methacrylate esters groupsor of £olar monomers- 

preferab^^^^ 

a nd isoquinolines, v t .v,nylim.dazo.e, 2-melhy y . „ ; ( ac „ late/mct hacrylate monomers 

vmylpyrrolidone (NVP). ' . . anficultura |-bil, the alkyl side -chains ,-of the ac ^ polymer increases, 

V To achieveoil solubility in- a typical *9«c"»J™^ • ^ am6unt 0 f the polar monomer in jn ordef to . 
should average* ^^25^ ^S^^ DMAPMArri 
theaveragechain^ 

ma^of-oW^ *™™ J s with 10-15 % by 

(basic nitrogen) or copoly merged HPM A (J y ^ copolymers of C 12 - C ffl metha 
Lining C 16 -C, 8 alky, rather than C 7 -C 9 alkyl. 



45 



50 
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weight of DMAPMAm. More prefered are coplymers of stearyl methacrylate(SMA) with 10-20 % by weight of DMAP- 



MAm 



The weight average ^molecular weight.of..the-p6lymer; typically from;3,000 to 120.000 or from 3,000 to^O'OOO,. . 
depending onthe pesticide to be- dispersed,, may also; haveran! effects the viscosity of the formulation, with higher 
molecularweight-leading to higher solution viscosity) Highersolution viscosity may decrease particle-mobility and thus 
delay separation ahd.settling. However/ higher-solution viscosity may hinder the ffowability.-trahsf er, and facile dilution 
of the pesticide dispersion: Prefered are weight 'average molecular weights oM S'.OOO to 90,000; more prefered are 
weight average molecular weights of 20,000 to 75,000. . ■ ■■■•'< - ; y: - " J ' " 

The polymers are typically made by addition polymerization in agricultural. oil-, preferably by gradual addition free- 
radical polymerization of the monomers. The polymers are typically prepared, by mixing the monomers in the presence 
of a polymerization initiator, agricultural oil. and;- optionally,^ chain transfer agent. The reaction may be run under 
agitation in an inert atmosphere at atemperature;of from about 60 to 140 °C arid more preferably from 115 to 125 °C. 
The reactions were typically run for about 4 to 1 0 bours.or until the desired degree of polymerization hadbeen reached. 
As is recognized by those skilled in the art,:.the time' and temperature of the .reaction are dependent on the choice of 
initiator and can be varied accordingly. Polymers may be prepared by techniques .known in the art to form graft polymers, 
block copolymers, star copolymers; or. variable iomposition copolymers as well as random copolymers. 

initiators useful for this polymerization are any of the well known free-radical-prbducing compounds such as peroxy, 
hydroperoxy andazo initiators includingac^! peroxide, benzoyl peroxide, lauroyl peroxide, f-butyl peroxyisobutyrate, 
caproyl peroxide, cumene. hydroperoxide, i ,l,di(t-butylperoxy)-3.3,5-trimethylcyclohexane, azobisisobutyronitnle, 
2,2'azobis(2-methylbutane n.itri|e), ; and i-butyl.peroctoale. The.initiator.concentralion is normally between 0.025 and 
1i% by weight based on the total weight of the. monomers and more preferably from 0.05 to»0.25%. Cham transfer' 
agents may also be added to the polymerization reaction to control themolecular.weight.of the polymer. The prefered. 
chain transfer agents are alkyl mercaptaps suchas lauryl (dodecyl) mercaptan, and the concentration of chain transfer 
agentusedis from about 0.J to abouM0% by weight.-:, ■ .... : • '''' ■ .' V .- J - "t. " • 

• The-dispersion of, a- pesticide, in agricultural oil. was typicajly effected with pesticides which> were either technical 
gwdo-pailiculate pesticide compositions. such..as,; for example, wet- 

table- powdersjaod disper.sible!granules-,.-;-,-i-,=-.r) ^w.i A,--:CI- :^iT->*- ■'> f 

, V -The technical grade particulate pesticides ranged in actiMe^ngredientcfiontent from 80.tb;98?/^ytweight:arid were 
solid at-room,temperature. The wettable. powders. and.dispers 

45%-by^weight. tch75% by, weight- and had .typical; compositions. as.follows: ,45 to. 75% by weight- pesticide- 20,10 50%-> 
by..weic^txarrier;-2^o^0%^wflic^t ! di8Rersant;.and 2 lo:10% byweight-surtactant.:The wettable powders and -dis--- 
persible. granules typically, had been milled to an awerage.partiele size in theirangeof 2 to lO.micrpns. >■■ ' ; • . 

The dispersions of this invention are typically applied in the field as dilutions into oil or oil/water/surfaetantcarners,A 
Trie spray tank mixtures may contain others formulated agronomic compositions; such asv. for example, surfactant ad,, 
juvants.enjulsi'fiable concentrates, and; wettable powders. -Application may be made by ground or.aenah spray equipv~ 
ment. " - . "'' 

EXAMPLE 1 Preparation pf : agricultural oilrsoluble-polymer , - • • - ■ 5 > : ■ ' " 5 i-.,; -o--' < 'J- 

Preparation of polymer 3. A 5 gallon reactor. was fitted with a thermocouple, a temperature controller, apurge gasr./ 
inlet a water-cooled reflux condenser with purge gas outlet, a stirrer, and an addition-tank. To tne : additio^.tank wass 
charged 491 1 59 gramsof a monomer mixture oW 37.07 pbw stearyl methacrylate (96-.5%.purity), .704.52.pbwdimeth- 
ylaminopropyl methacrylamide (100%j?urity), 40.00 pbw of a 50% solution, of t-butyl peroctoate in mineral, spirits (Lu-- 
p.ersol PMS) 30 00^pbw dodecyl mercaptan. Sixty percent (2946.95 grams) of the : .monomer>mixture imthetaddition 
tank and 736 74 grams of Orehex 796 oil were charged to the reactor which, was then, flushed with nitrogenifor 30 
minutes before applying heat,to bring the contents of the reactor, to WBr-Vyhen the contents-oWhereactor.reached, 
1-20°C- the balance of the monomer mixture in the, addition tank wag uniformly chargedlo.the reactor oven90 minutes..- 
At the end of the monomer mixture addition,, the .temperature in the, reactor -was, lowered to 1,00*!C and .11 24.21 grams' 
o^a feed. consisting of ; 31 4.21- pbw stearyl methacrylate,. 6Q,00pbw Qfa 50% soiutiorv*>f>butyl peroctoate in -mineral, 
spirits (Lupersol PMS), and 750.00 pbwOrchex 796 oil, was added uniformly over. 120 : minutes.- Thea the.contentsiofi 
the reactor were held 30 minutes at 100°C. At the end of the hold, the reaction temperature was?aised to 120?C and- 
260 00 grams of a 10 00 pbw of a 50% solution.ofJ-butyLperoctoate.in mineral spirits (Lupersol;PMS) and 250.00 pbw 
Orchex 796 oil was added to the reactor. The reaction was held at 120°C for,30 minutes. At .the end of the 30 minute. 
hoioV.fSOOO.OO, grams of Orchex 796 oil was added to-the batch. -The batch. was, then! held at,~120?C for anadditional 
30 minute to create, a. .homogeneous solution, The.product so formed exhibited a polymer sol ids content.of, 32.65 wt%; 
a viscosity of 38 centistokes at. ipO <, C i ,(21p°F).: Monomer, conversion, to polymer -was calculatedto be 98?/o. =n - ■<-■■> 
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EXAMPLE 2 Preparation of agricultural oil-soluble polymer with grafted polar monomer. 

Preparation of Polymer No.. 38 (Table 2). A 1. liter reactor was fitted with a thermocouple, a temperature controller, 
a purge gas inlet,: a. water-cooled reflux condenser with purge gas outlet, a stirrer; and an addition funnel. To the addition 
funnel was charged 259.39 grams of a monomer mixture ( of 230.77 parts by weight (pbw) stearyl methacrylate (97.5% 
purity), 12.50 pbwdimethylaminopropyl methacrylamide (100% purity), 1 .50 pbwof a 50% solution of t -butyl peroctoate 
in mineralspirits (Lupersol PMS), 2.1 3 pbw dddecyl mercaptan. Thirty percent (77.82 grams) of the monomer mixture 
in the addition funnel was charged to the reactor which was then flushed with ;nitrogen for 30 minutes before applying 
heat to bring the contents of the reactor to415°-C* When the contents of the reactor reached 11 5°G; the balance of the 
monomer mixturein theadditioh funnel was uniformly charged to the reactor oyer 60 minutes. At the end of the monomer 
mixture addition, 38.50 grams of a chaser feed con si sting; of 1 .00 pbw of a 50% solution of t-butyl perpctoate in mineral 
spirits (Lupersol PMS); and 37.50 pbw Orchex 796 oil was added uniformly over 90 minutes. Thirty minutes into the 
chaser feed, 12.50 grams of dim'ethyJaminoprojDyJ methacrylamtde (.100% pu Vity): was charged to the reactor over 15 
minutes as a separate feed. At the end of the chaser feed the contents of:the reactor were held 60 minutes at 115°C. 
At the end of the 60 minute hold, 522.94 grams of Orchex 796 oil was added. to the batch. The batch was then held at 
— 115°C for an additional 30 minute to create, a, homogeneous, solution. The -product so formed exhibited a polymer 
solids content of 28.53 wt%, a viscosity of 22 cSt at 100 °C. (210°F.) Monomer conversion to polymer was calculated 
to be about 95%. . " . .. * ' " .7" V 

EXAMPLE 3 Preparation of additional agricultural oil-soluble polymers ' 

Additional polymers were prepared according to the method of Example -1 . Compositions and physical character- 
istics are presented in Table 2 below. . . J i ' " v ' " 

• " ■' ■ : ■ - Table 2 - - - *•■ - : 

Polymer Compositions and physical characteristics - - - • - •- - -- - 



Polymer- No. - 


Composition " 


Monomer Weight % 


Mol: Wt.~ 


Solids 




Beh A/DMAPM Am - - ; ... 


• 90/10 


29,400 


27:6- 


'.. : .2.'- .L, " 


BehlvW DM APM Am - ■ - ~ 


• - - 90/10 - 


54,500 


- 30.8- 


• 3 ..; - 


SM A/DMAPM Am 


85/15- ■■- ■ - 


- 32,800 


32.7 


- 4 : 


CEMA/IDMA/MMA 


• • 28/62/10- 


49,600 


39.0 


...\ 5- - :■- • 


- CEMA/IDM A/MM A/DM APM Am 


- 25 ; -2/55.8/9/10 


• 31,400 


— 39.6 


6 " 


CEMA/IDM A/MMA/DMAPMAm 


26.5/58.9/9:5/5 


-57,900 


38.2 


... -7 -- • ... 


CEMA/IDMA/MMA/NVP 


30/56/10/4 


420,000 


39.1 - 


* - e 


CEMA/LMA/DMAPM Am 


4.5/91.5/4 


45^900 






CEMA/LMA/DMAPMAm 


15/65/20 


35,000 




-■ 10 : 


CEMA/LMA/IBMA/NVP 


32.7/43.8/13.7/9:8 - 


" 256,000 


38.6 - 


- •■ 11- ] - 


1 DMA/DM APM Am 


85/45 ; - 


19,700 


29.6 - 


r 12 - 


-I DM A/MM A - j- 


• 80/20 


49,400 


29.6 


„.:. j 13 - 


LMA ~ - 


^ 100 - 


55,200 


34.0 


; --14-- J 


LM A/DM APM Am - ■ - • 


90/10 - 


32,700 


50.0 


15- , 


LMA/DMAPMAm- 


60/40 


18,700 - ■ 


- 28.1 


: - 16 - : 


LMA/HPMA - -* 


• -90/10 


64,600 


~ 31.5 - 




LM A/I DMA- — - 


■ 50/50 - 


49,100 


26. B 


18 


LMA/MMA 


- .,-86.2/1 3.2 ... 


47,900 


74,0 


19 


LMA/MMA 


90/10 


47,900 


74.0 


20 


LMA/NVP 


90/10 


68,800 


30.2 



6 
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: Table 2' : -(continued) 



Polymer pom posit ions and physical characteristics^ . ,, * ^ . . . , -■ » • 


Polym r No. . 


.Composition :i v . ^ 


Monom rW ight% 


Mol. wt. 


Solids 




lma)nvp v ' : "* J : : : l> 


' 80/26' 


68; 000/ 


r 34.3" * 




SMA/DMAEMA- .> *. 


- 95/5 . 


'.49,200v, 


u . 29,.3 - 


: 23^' r ;" ; 


SMA/DMAEMA 1 ' '■' ' " 


r '90/10' •" - ' 


' 50,600 J * 


■ :: 29:3 J 




SiyiA/pMAEMA : , f ., c .-. t: 


J ; 80/20 , . 


•^52,300.; . 


: 29 t! 1. , 


no 25- 


SMA/DMAPMAm : 1 ' ; i ■ ! - 


r ■ *_ -" 35/5 


44,400 - 


' ; 29;4 ■ 


... .26 


SMA/pMAPMAm, .... 


..... v . .95/5.. . ; . 


77,70p 


, ,28 .'7 . 


. 21, . :. 


■ SMA/DMAPMAm ' „: - ! • > , 


: 90/10 3 


35,300 


5 22,7 • 


' '.. '~\ 28 ;[ 


' SM/VDMAPMaVtT / 


■ ; : 90/io, 


'88,200 


?8.0/ 


,r-.y 29- V ^ . . 


SMA/DMAPMAm 


« ! - 90/10 


94,000 ; 


:. 29,3 


30 


SMA/DMAPMAm 


80/20 


20,600 


29':6 I ] 


31 


SMA/DMAPMAm - , ;t 


: . 80/20 . , .> • 


25,600,. 


27.9 , 


32 


SMA/DMAPMAm 


70/30 


20,000 


28.9 


' 33 ' 


SMA/DMAPMAm 


' 60/40 


17,600 


30. 2 /; 


34 


SMA/DMAPMAm 


85/15 


18,600 


28.3 


r- 35- - 


-SMA/DMAPMAm : 


- - 85/15 — 


-20,800 


.-30:3"' 


)- "36-- 


-SMA/DMAPMAm- —I'-l 


- —95/15' 


•22,000 - - 


'"30:0- 


\ ; - 37—:.- 


•' ■ 1 -„-:M"-i-..---f..r/.-' ; — 

■SMA/DMAPMAm— — -r~- 


-85/15* - 


; 27;.600-~- 


—27:9—" 


- ■ 38-- ~ 


: SMA/DMAPMAnrv (5%-grafted)— 


- -90/5/5——-' * 


-50,660 


-28:5 — 


- 39 - v - 


SMA/DMAPMAm (toluene) 


' 90/10;; - 


27;200 - 


■■■51.4 - 




-SM A/I DM A - " 


50/50 - 


56;6Q0 ' 


-30:8- • 


• ■ 4-1 - - 


• SM A/I 3 M A/MMA/H P M A - ■ ; - 


; 30.3/60:7/4/5 


-302;000 


-47 .0 ' 


■ 42 * - 


SM A/l DM A/MM A/NVP 


30/56/10/4' 


-237,000 


47 ^ - 




SMA/MVI ' • - - - - - 


— 90/10 : 


73; 900^ 


- -29.4 


44- ; 


BehMA/LMA/DMAPMAm - 


- - 48/37/15 


28,500 


— 30.0- - 


- 45 - - 


SMA/DMAPMAm - : 


- - 85/1-5 ' 


200,000 


- 30.0 


' ... . -46 • j- 


SMA/DMAPMAm 


— - - 85/15 ; : 


180,000 


- -30.0" 


. • 47 1 


SMA/DMAPMAm 


85/15 ■■— ■ 


- 94,000 - 




- ~-48 -J 


SMA/DMAPMAm - ■ 


- - 85/1-5 - - - 


; 85,000 - 


- 30.0 


v 49 1 


SMA/DMAPMAm - - 


- - - -85/15 - - - 


43,000 ~ 


—30.0- - 


■ • - -50 r ■ 


- SMA/LM A/NVP : 


» 31:5/58.5/10- ■ 


- 46,700- - 


—48.7-' 


; : si- ; - 


" SMA/DMAPMAm : - 


~ 85/15 ■ ; . t 


25v90Q - 




; '-52- ' 


SMA/LMA/DMAPMAm - 


- - 31.5/58.5/10 - 


28,600- 




53 • * 


SMA/DMAPMAm - 


- 85/1-5 ' 


25,900 * 


-48.9 



55 



EXAMPLE 3. Preparation and exaluation of dispersions of pesticides. 
Compositions tested were- typically: ~* * — - 
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Pesticide solids 


50 parts ' 


Polymer solids* 


0 to 5.0 parts 


"Orchex'796 oil 


'42 to 50 parts 



* provided in oil as 27% to 74% solids 



All samples in Table 3 were prepared either at 0%, denoted as "none" for Polymer No. or at 5% by weight of polymer 
solids, except for experiments with Polymer No. 18 which was incorporated at 2% polymer solids by weight. Polymer 

1Q was weighed into a tared stainless steel beaker and then Orchex 796 oil was added. The mixture was hand mixed with 
a spatula. Pesticide was weighed onto weighing paper and slowly added to the polymer/oil mixture with stirring. The 
mixture was hand mixed thoroughly with a spatula. 

Samples too viscous to homogenize directly and dry flowable compositions were pre-dispersed before homoge- 
nization The sample was run until it was a well mixed and flowable mixture. 

/5 All samples were homogenized using a a Silverson Model L4R homogenizer The power dial was slowly increased 

to 2/3 power. Samples made from technicals and wettable powders were homogenized for 10 minutes. Dry flowables 
were homogenized until the granules appeared uniformly dispersed. Samples were also mixed during homogenization 
by gently swirling the sample container. Samples were evaluated as free flowing liquid (reported as "ok") or gelling 
(reported as "gel"). 

2Q Bead (Eiger) milling was carried out for for those compositions starting with course particle size pesticides. The 

50 ml Eiger mill (Model M50 from Eiger Machinery, Inc.) was loaded with 45 ml of 1 mm glass beads into the bead 
chamber. Cooling water was turned on 2.54 cm (one inch) of sample was poured into the sample funnel. The mill was 
run with the sample mixture for one minute at 3500 rpm. The sample was discharged into a waste container and blown- 
out to push additional sample from the mill. The remaining sample was added to the sample funnel. The sample was 

25 milled for ten to thirty minutes at 3500 rpm. This treatment was believed to be sufficient to provide a dispersion of 
pesticide having a particle size of 0.5-1 0 microns. The sample was discharged immediately if there were signs of severe 
gelling (reported as "gel 0 ). After milling the sample was discharged into a container. Evaluation for successful prepa- 
rations was based upon examination initially and, if acceptable initially, after one week at 54 °C storage. Testing in- 
cluded: 

30 

1) Appearance - Samples were evaluated as free flowing liquid (reported as "ok") or gelling (reported as "gel"). 

2) Viscosity - The sample was cooled to room temperature. The sample was stirred with a metal spatula for 40 
seconds. Viscosity was measured using Brookfield Viscometer LVT, number 3 spindle, and speed setting knob at 
60/3. The average of two readings was reported. 

35 3) Storage stability - After one week of storage at 54°C, the sample was removed from the oven and allowed to 

cool to room temperature. The sample was examined for gelling and separation. If sample separated, the ratio of 
the top layer to the bottom layer was recorded as percentage separation. A metal spatula was inserted into material 
and the bottom of the container was probed. The spatula was examined for adhered sticky sediment and recorded 
if found. The viscosity of samples that were not badly gelled or separated was measured as above and recorded. 

40 

Properties examined: 



lnitia " v: appearance - mixture either liquid or gel; desire no gelling viscosity - 

desire less than 2000 cps : 
45 preferably less than 1 000 cps 

After storage for 2 weeks at 54 °C: appearance - mixture either liquid or gel; desire no gelling viscosity - 

desire less than 2000 cps. 
preferably less than 1000 cps 

% separation - top clear liquid separation; desire less than 10%. 
so sedimentation - sticky sediment on the bottom of jar; desire none. 

Results were classified by the following key words, which are listed in order of decreasing performance: 

Liquid, < 1000 cps viscosity, <10% sep, no sediment 
Separation greater than 10% after storage. 
Viscosity above 1000 cps before storage. 
Viscosity above 1 000 cps after storage. 

Sedimentation severe enough to affect viscosity, movement to pass) 



ok = 

visd = 
visc2 = 
sed - 
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bead = gels during or after bead milling (sample must have fluid- movement to pass) 
gel = Immediately or after homogenization (sample. must have'fluid pass) ; 

Oil suspensions that exhibit gelling iq the homogenizer or bead mill are not acceptable. All others are acceptable, 
s but in varying degrees of quality. * . "~ 



10 



15 



20 



25 



30 



35 



40 



45 



50 



BNSDOCIO: <EP 0875142A2J_> 



9 



ER 0 875- 142 A2f 



5 




~o 

CD 
CO 


n/a., J 


none 


none 


n/a _ < 


n/a 


none, . 


yes . „' 


none j 


none . - 


none.. 


i 

CD 

' C 
O 

c 


none . . 


. yes 


ou 


o 


no 


r— 

slight 


slight 


none 


none. 


none 


none 


hone . 


.n/a . 


10 


> 


Q. 

CD 
CO, 

3* 


..n/a.. 


CO 


CM 


.n/a 


n/a 




LO 


CM 


CM 


cm' 






o 


-CM- 


CVJ- 


,LO. 


CM 


CM 


■CO; 


CM 


\ CM 


-;cm 




n/a - . 






Vise. 


.n/a„_ - 


o 

CvJ 
CM 


o 

; o 

' CO, 


n/a . 


n/a 


o 

LO 
CO 


r 

, cc 


O 
CM 
CO 


450, 


, o 
o 

CO? 


8 


1300 j 




n/a . / 


1830. 


o 

CO 

00 


O 
CO 

to; 


O 

?t 

-CM 


J 


LO 

CO 


O 
CD 


o 

LO 

CM 


o 
^r. 


n/a 


15 




Appej ranee , 


n/a 


ok • 


ok 


n/a 


n/a 


ok 


Cl 

-CD 
CO 


^£ 
O 


ok 


ok 


J* 

o 

f 


bk 


o 


s 

CD 
CD 


ok 




o 

i 


Ok .. : 


bk 


ok 




i 

.O 


• . ok ; 


. ..n/a 


20 




>> 
jj 
* > 

> 


X 

c 


o 

CO 
CO 


o • 

CM 


n/a^ 


n/a 


o 

CO 
CO 


o 

CM 
CO 


o 

CM 


o 

CO 


o' 

CO 


o , 

CO 


o 
<x 

r>. 


o ; 

CO 


O 
■ CD 
CO 


o 

- 

LO 


o 

LO 


O 


o 
o 

CCO' 


o. 
,co 

CM 


o 

CM 
CD 


o 

CO 


O 
CD 
CM 


v.069 : 


... n/a 


25 '- 




o 
o 
c 
x 

•r 
o 

Q. 
CL 

<■ 


oc t 

C ; 


J*. 

O 1 


o ( 


gel 


n/a 


ok 




o; 


ok 


. 

O' 


ok 


, 

O ; 


ok . 


,-g 

s 


i 

°; 


ok 


ok _ 


:0 




i 

:o 


. bk . 


Ok 


: O 


G> 


CO : 

CD, 

30 -Oi 


. ... J. 


CO: 

CO 


< 

- X ' 
. CZ ; 


f 

. o i 




'gel m \ 


n/a ; 


^£ 
P 


,o 


I 

i 

■'•is* , 
P : 


P 


j 

i 

■be 

•o - 


o 


o 


j 

O 


i 

:0 


O ; 


o 


O 


°i 


O 


o 


o 


o 


o 


gel 


35 




Homogenizer > 




-o 


p 


/O 


gel 


ok 


ok : 


ok ; 


ok 


ok 


ok 


O 


ok 


ok 


P 


O 


. jtf ■< 

o 


ok 


JC : 

o ; 


o 






O 


o 


40 \ 




Polymer No 


none 




00 

) 


CM 


LO 


CM 

:cp 


oi 


CO 


to 

CO 


CO 


cx> 

CM 


CO 
CM 




LO 


CD 


i 


CO 




CO 
CO 


CM 


o 

CM 


CO 
CM 


, 5- 


CO': 


45 

\ 

so ; 

55 


mer' Dispersions ! 


c 

CD 
T3 ' 
CD 

av 

. -lE '' 

' CO 

. > 

< ' 


k ; 

LO 

c ; 

X 

O 


Dithane M 45-T ; 


h- ' 

LO 

;a> i 
c 

CO 

■■XL 

Q 


Dithane M 45-T 


Dithane M 45-T : 


Dithane M 45-T 


Dithane M 45-T j 


Dithane M 45-T [ 


Dithane M 45-T 


Dithane M 45-T 
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EX^MPLE,4. Preparation and.evaluation of Goal (oxyfluorfen). oil dispersion , t 

10% Polymer No. 50, 42% Goal 95 Technical, 43% 100 neutral oil. and 5% Latron CS-7 (adjuvant-surfactant; from 
Rohm and Haas Company) were homogenized together and then Eiger milled for 30 minutes. A satisfactory dispersion 
was produced. , ... 

E XAMPLE 5: Preparation and evaluation of Goal/GIyphosate oil dispersion . \ 

A mixture of 3. 35% of Goal (oil flowable), 53.65% Glyphosate, 3.5% Polymer No: 51 ; 34.5% ( 100N neutral oil and 
5% Triton X-114 were weighed into a ceramic jar. Quarter inch ceramic milling media was then added to the ceramic 
jar. The ceramic jar was placed on a roller and ball milled at 40 rpm for seventy hours. A satisfactory dispersion was 

produced. . , ...... , : ,. » * • , - • . iy , . 

EXAMPLE 6, Preparation and evaluation of RH 7281 dispersion * ■> m ■ ^ 

A mixture of 40%,RH7261 benzamide, 3%.Polymer No- 52, and 57% 100 N neutral- oil were blended together, 
homogenized and Eiger milled according to the method of Example 3. A sample of: the composition wasstored in the 
laboratory at ambient temperature for seven months and appeared uniform with no separation. 

EXAMPLE 7. Preparation and evaluation. of f glyphosate dispersion ■■<- >■•■ ■■■■ ( 

A sample of glyphosate isopropyl ammonium salt was jet air milled to a particle size of 2-5 microns. A sample of 
45.0 g the glyphosate isopropyl ammonium salt, 3.5 g. Polymer No. 53, and 47.85 Chevron 100 neutral oil were mixed 
in a beaker and homogenized in a beaker for 2-3 minutes using a Ultra-Turrax T25 homogenizer (made by Janke & 
Kunke). The product dispersion was acceptable; it was a free-flowing off-white fluid with no gelling. Viscosity was 303 
cps at 25 °C (Brookfteld viscometer, Spindle #1 , 100 rpm). 

EXAMPLE 8. Preparation and evaluation of Dithane/cymoxanil dispersion 

A mixture of 50 parts of Dithane technical grade (86% a.i.), 6 parts of cymoxanil (95% a.i.), and 5 parts Polymer 
sample No. 36 made up to 100 parts with Orchex 796 oil was prepared. The mixture was homogenized for 5 minutes 
and bead milled for 5 minutes. A uniform dispersion with a viscosity of 2000 cps resulted. After one week at 40 °C the 
dispersion had a viscosity of 2500 cps. 

EXAMPLE 9. Preparation and evaluation of Dithane/copper hydroxide dispersion 

A mixture of 30 parts of Dithane technical grade (86% a.i.). 28 parts of copper hydroxide (65% copper) and 5 parts 
Polymer sample No. 36 made up to 100 parts with Orchex 796 oil was prepared. The mixture was homogenized for 5 
minutes and bead milled for 5 minutes. A uniform dispersion with a viscosity of 1500 cps resulted. After one week at 
40 °C the dispersion had a viscosity of 1700 cps. 



Claims 

1. A stable dispersion of a pesticide in an agricultural oil comprising: a pesticide having a particle size from 0.5-10 
microns and selected from the group consisting of chlorinated nitrile, triazole, aralkyl triazole, triazole anilide, ben- 
zamide, alkyl benzamide, diphenyl ether, pyridine carboxylic acid, chloroaniline, organophosphate, phosphonic 
glycine salt, and mixtures thereof; an agricultural oil; and an agricultural oil-soluble polymer, said polymer having 
a weight average molecular weight from 3,000 to 120,000 and comprising 2.5-35 % by weight of a copolymerized 
polar monomer. 

2. The dispersion of claim 1 wherein said pesticide is selected from the group consisting of chlorothalonil, myclobu- 
tanil, f enbuconazole, thifluzamide, isoxaben, propyzamide, thiazopyr, oxyfluorfen, glyphosate isopropyl ammonium 
salt, propanil, phosmet, and mixtures thereof. 

3. The dispersion of claim 1 or claim 2 wherein said polymer has a weight average molecular weight from 20 000 to 
75,000. 
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The dispersion of claim 1 or claim 2 or claim 3*whereih said polymer comprises 10-20% by 'weight ofsaid copol- 
ymerized polar monomer 

The dispersion, of claim 1 or claim 2 or- claim 3- wherein said polymer fs a copolymer comprising 85-90% by weight' 
C 12 -C 2 o methacrylate and 10-20% dimethylaminopropyl methacrylamide. ■■*"' *■ 

A stable dispersion of a pesticide in an agricultural oil comprising: ethylene-bisdithtbcarbamate having a ! particle 
size from 2-10 microns: an agricultural oil; and an agricultural oil-soluble polymer, said polymer having a weight 
average molecular weightfrom 3,000 to 90,000 and comprising 0-35 %-by weight bf a copolymerized polar mon- 

. omer- ;: • - . %I . -y: r. - :: .. ,\ : , r r >^ ; -\- ■-!•-- . : " • :-rvi ■■ ) ; * •.• ■ : • •* :v *' % - 

A method for forming a stable dispersion of a pesticide in an agricultural oil comprising admixing a pesticide selected 
from the group consisting of chlorinated nitrile, triazole, aralkyl triazole. triazole anilide, benzamide, alkyl benza- 
mide ; diphenyl ether, pyridine carboxylic acid, chJoroaniline, drganophosphate,- phosphonlc glycine salt;' an agri--' 
cultural oil: and an agricultural oil-soluble polymer, said polymer having a weight average molecular weight from 
3,000 to -120,000 and, comprising 2.5-35 % by weight o1 a copolymerized polar monomer and mixing or shearing 
sai.d,admixture\until said: -pesticide has^a particle, size from:0. 5 to 10 mrCrons.= ■< l / - * - 

A method for forming a stable dispersion of a pesticide in an agricultural oil comprising admixing ethylene bisdithi- 
ocarbamate; an agricultural oil; and an agricultural :oil-soluble f polymer, said polymer having a weight average 
molecular weight from 3,000 to 90,000 and comprising 0-35 % by weight of a copolymerized polar monomer and 
mixing or shearing said admixture until said ethylene bisdithiocarbamate has a particle size from 2 to 10 microns. 
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